New carbosilane polymers with interacting ferrocenes as support and bioelectrocatalysts of oxidases to develop versatile and specific amperometric biodevices.
In this work, the bioelectrocatalytical properties and kinetic characteristics of new oxidase amperometric biosensors based on two different ferrocene functionalized carbosilane polymers, polydiallylmethylsilane (PDAMS) and polymethyldiundecenylsilane (PMDUS) are described. In the development of these biodevices, glucose oxidase has been used as example of oxidase enzyme, and two different immobilization procedures have been studied. The polymer-modified electrodes act as efficient transducers for glucose sensing in anodic and cathodic aerobic conditions and also in anodic anaerobic conditions, and this fact turns them into useful devices for a wide field of applications. PMDUS has shown to be the bioelectrocatalyst with best kinetic and analytical properties in aerobic media while PDAMS was better in anaerobic conditions. The best aerobic biosensor developed displayed a strictly linear range from 0 to 3.0 mM, a detection limit of 7.8 μM and a response time less than 2 s in an ascorbate interference free work potential interval. The apparent Michaelis-Menten constant was calculated to be 1.36 mM according to the Lineweaver-Burk equation.